Draft Total Maximum Daily L cad
of Nutrients and Dissolved Oxygen
in the Christina River Basin,
Pennsylvania, Delawar e, and Maryland

|. Introduction

This document will establish the Tota Maximum Daily Load (TMDL) of Nutrientsand
Dissolved Oxygen in the Chrigtina River Basin as determined by the Environmenta Protection Agency
(EPA), Region 11l. These TMDLSs have been cooperatively developed with the Pennsylvania
Department of Environmental Protection (PA DEP), Delaware Department of Natural Resources and
Environmenta Control (DE DNREC), Maryland Department of the Environment (MDE), and the
Delaware River Basn Commission (DRBC). Thiseffort represents the first step of atwo-step TMDL
process which is designed to acknowledge past and ongoing pollution control efforts in the watershed
aswdl as other technical consderations in evaluating and developing TMDLS.

I. Historical Per spective

In 1991, at the request of DE DNREC and PA DEP, the Commission agreed to mediate water
management issues in the “interstate’” Chrisina River Basin. This request followed efforts of the States
and EPA to cooperatively manage this system. A host of water resourcesissues had arisen in the
Basin, including interstate and intrastate coordination of monitoring, modeling, and pollution controls,
ba ancing the conflicting demands for potable water while maintaining necessary minimum pass-by
requirements to sustain aquatic life; protection of vulnerable, high quaity scenic and recregtiond aress,
restoration of wetlands and other criticd habitats, and implementation of Exceptional Resource and
Environmenta Sengtive (ERES) objectives. A comprehensive basin approach was needed. The
DRBC facilitated a series of meetings with DE DNREC, PA DEP, EPA, Chester County Water
Resources Authority (CCWA) and the United States Geological Survey (USGS). EPA funded a study
by SAIC for completion of aninitia data assessment and problem identification study for the non-tidal
portion of Brandywine Creek. The findings of this study, Prdiminary Study of the Brandywine Creek
Sub-basin, Find Report, September 30, 1993, provided aframework for usein amulti-sep TMDL
study for the entire Christina Basin. Agreement was reached in late 1993 to initiate a cooperative and
coordinated monitoring and modeling approach to produce TMDLSs for low-flow conditions by late
1999. During these discussions on low-flow conditions, it was recognized that efforts would be needed
for high-flow/nonpoint source impacts. In 1993, EPA recommended that DRBC expand the effort to
consder high flow conditions. Asaresult, the Christina Basin Water Quadity Management Committee
(CBWQMC) was created with the purpose of addressing the gpplicable water qudity problems and
management policies on awatershed scale. The Committee represents a variety of stakeholders and
interested parties including the Brandywine Valey Association/Red Clay Vdley Association
(BVA/RCVA), Chester County Conservation Digtrict (CCCD), Chester County Health Department
(CCHD), Chester County Planning Commission (CCPC), CCWA, DE DNREC, Delaware Nature
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Society (DNS), DRBC, New Castle County Conservation District (NCCD), PA DEP, EPA-Region
11, USGS, United States Natural Resources Conservation Service (USDA-NRCS), and the Water
Resources Agency for New Castle County (WRANCC). The Cecil County, Maryland Department of
Public Works and MDE were not originaly included, however, once it was discovered that the TMDL
would impact point sources in Maryland, these organizations were contacted and have participated in
the development of the TMDL since that point.

The Committee developed a unified, multi-phased, 5-year Water Quality Management Strategy
(WQMS) which would address water quality problems and sources through 2 gpproaches. The first
gpproach addresses water qudity through voluntary watershed/water quality planning and management
activities while the second gpproach is designed to address water qudity through development of
TMDLs. The strategy was designed to build upon existing water quaity programs and to support
watershed efforts of volunteer and non-profit organizations. Since 1995, the Committee has been
conducting activities st forth in the strategy designed to implement programs aimed at protecting and
improving water quality. These activities include Geographic Information System (GIS) watershed
inventory, water quality assessment, watershed pollutant potential and prioritization, ssormwater
monitoring, Best Management Practices (BMP) Implementation projects, and public
education/outreach. A summary of these activities can befound in Phase | and 1 Report, Christina
River Basin Water Quality Management Strategy, May 1998 and Phase |11 Report, Christina
Basin Water Quality Management Strategy, August 5, 1999. These reports aso describe the
ongoing efforts to provide pollution control and restore water qudity within the basin.

Concurrent with the water quality improvement activities taking place within the basin, EPA
was sued for dleged violations of the Clean Water Act (CWA), the Endangered Species Act (ESA),
and the Adminigtrative Procedures Act (APA). On January 24, 1996, the American Littoral Society
and the Public Interest Research Group filed a complaint (C.A. No. 96-489) in the U.S. Digtrict Court
of Pennsylvania, as amended on April 17, 1996, againgt EPA for failure to comply with Sections
303(d) and (e) of the CWA, Section 7 of the ESA, and for aleged acts and omissionsin violation of
the APA. Likewise, on August 23, 1996 the American Littoral Society and SeerraClub filed a
complaint in the U.S. Didtrict Court of Delaware against EPA (C. A. No. 96-5920) for failureto
comply with Sections 303(d) and (€) of the CWA and dleged acts and omissonsin violation of the
APA. An additiond complaint wasfiled on April 18, 1997 dleging further violations of the CWA and
Section 7 of the ESA. These actionsin Pennsylvania and Delaware were settled through Consent
Decree (CD) entered on April 9, 1997 and August 9, 1997, respectively. Only the CD in Delaware
et forth specific actions and expectations relating to TMDLSs in the Christina River Basin. According
to the settlement, Delaware was required to establish Step | TMDLsfor dl water qudity limited
segments, except for those impaired by bacteria, for Brandywine Creek, Christina River, Red Clay
Creek and White Clay Creek by December 31, 1999. The basis of the multi-step approach stems
from acknowledging exigting water qudity improvement activities occurring in the basin aswdl asthe
technical difficultiesin developing complex TMDLs on awatershed scde. The Step | TMDLs are
designed to address low-flow conditions while Step 11 will address will address high-flow conditions.
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The CD dso requires Delaware to establish the Step 11 TMDL by December 31, 2004. Pursuant to
the CD, EPA isrequired to establish TMDLswithin 1 year should Delaware fail to do so.

In response to the requirement to establish TMDLSs, Delaware, in cooperation with the
CBWQMC, identified the need for a scientific modding toal to investigete water qudity imparments
related to the development of TMDLsin the basin. Tetra Tech, dready under contract to EPA
(Contract No. 68-C7-0018), was asked to provide regiond TMDL watershed analysis and support
within the ChrigtinaBasin. The origina work plan (work assgnment 0-03) was gpproved August 28,
1997 with the purpose of providing a calibrated water quality model for nutrients and dissolved oxygen
for the Christina Basin to be used by DNREC and PADEP in establishing TMDLSs. The modd would
be cdibrated for critical, low-flow summer period, use al available information, and include both point
and nonpoint sources. The WASP5! modd was envisioned as the andytica tool, however, EFDC?
was used after considering the complexity of the basin and the need to link this modd with the HSPF®
mode being developed by USGS to characterize high-flow conditions. The work plan was further
expanded on April 20, 1999 to include additiond reachesin Delaware and dlow for further vaidation
of the modd.

Following DNREC' s request for scientific modedling support, a Modd/Technica group was
formed to develop the scientific modeling tool within the basin. Members who participated in this effort
include representatives from DNREC, PA DEP, EPA, DRBC, USGS and Tetra Tech. After Tetra
Tech began providing TMDL watershed andys's and support in 1998, the model/technica group met
on aconsigent basis in order to develop the modeling tool in support of the requirement to establish
TMDLsfor step 1 by December 31, 1999. In September 1998, when it became apparent that the
model development was behind schedule, and at the request of Delaware and Pennsylvania, the DRBC
agreed, by resolution, to hire Widener Universty to determine TMDLSs once the model was completed.
Unfortunately, due to the complexity of the modeling effort and various unforsesble difficulties, the
model/technica group was unable to provide an adequate modd for use in the development of TMDLS
by December 31, 1999. Under the requirements of the CD, it then became EPA’s responsibility to
develop and establish the TMDL and provide the public participation activities by December 15, 2000.

1Ambrose, R.B., T.A. Wool, and J.L. Martin. 1993. The water quality analysis and simulation program,
WASP5 version 5.10. Part A: Model documentation. U.S. Environmental Protection Agency, Office of Research and
Development, Environmental Research Laboratory, Athens, GA.

2 Hamrick, J.M. 1992. A three-dimensional environmental fluid dynamics computer code: theoretical and
computational aspects. SRAM SOE #317, The College of William and mary, Gloucester Point, VA.

3 Bicknell, B.R., J.C. Imhoff, J.L. Kittle, A.S. Donigan, and R.C. Johanson. 1993. Hydrological Simulation

Program-FORTRAN (HSPF): User’s manual for release 10.0. EPA 600/3-84-066. Environmental Research Laboratory,
U.S. Environmental Protection Agency, Athens, GA.
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[11. Christina Basin Water Quality

In addition to the legd, Satutory, and regulatory requirements of identifying water qudity limited
segments and establishing TMDLS, there is a more fundamenta and compelling philosophical basis for
addressing water qudity in the Christina Basin. The purpose of the Clean Water Act, and other smilar
legidation, isto guarantee that the chemical, physicd, and biologica integrity of the Nation's waters are
restored and remain intact. These critical, but often delicate natural resources, can be easily degraded
by anthropogenic and other sources of pollution which can affect the qudity of life, hedlth, and vitdity of
ctizensin the basn. Even more fundamentd to this action isthe desre dl citizens have to sustain the
diverse human, ecologica, aesthetic, and recreational resources of the watershed. While it is often
times extremely difficult to attach a precise economic vaue to natura resources such asthe Nation's
waters, it isequaly difficult to deny the benefits gained by restoring and maintaining the Nation's
waters. Actions such as these become even more critica given that 75% of the public water supply for
resdents in New Castle County, Delaware and much of the water supply withdrawals in Chester
County, Pennsylvania originate in waters from the ChrigtinaBasn. Furthermore, it is extremdly likely
that further development will take place in the basin which could potentidly have negative impacts on
water quaity. Egtablishing water qudity targetswill dlow progress while ensuring water quaity
integrity. That said, EPA fedsit is necessary to characterize the past and current condition of water
qudity in the basin aswell as assess available data in order to demonstrate the need to establish
TMDLs. Apeendix A of thisreport describesin detail the existing water qudity during low-flow. The
data assessment discussion developed by John Davis of Widener University, in draft form for the
DRBC TMDL determination, has been included verbatim from the “Preliminary Draft TMDL
Document” provided to DRBC on June 7, 1999.

V. Summary and Sour ce Assessment

The Chrigtina River Basin (Hydrologic Unit Code HUC 02040205) covers an area of 564.06
square miles and is located in Chester County, Pennsylvania, New Castle County, Delaware, and a
amall portion of Cecil County, Maryland (Figure 1). The mgor streams in the watershed include the
upper Chrigtina River (tida and nontidal), Brandywine Creek (tidal and nontidal), Red Clay Creek, and
White Clay Creek (tiddl and nontiddl). The basin drainsto thetidd Delaware River a Wilmington,
Deaware. The streamsin the basin are used for municipa and industria water supplies aswel asfor
recreationa purposes. The portions included in the modd gppear as the thick or outlined segments of
the sreamsin figure 1.



The watershed is composed of diverse land uses including urban, rural, and agricultura aress.
The overdl land use digtribution within the basin is summarized in table 1 below.

Table 1, Land Use Summary (acres)

Land Use Deaware/ Pennsylvania Total %
Maryland

Urban/Suburban | 87 108 195 34

Agriculturd 18 160 178 31

Open 21 5 26 5

Space/Protected

Lands

Wooded 37 123 160 28

Water/other 3 3 6 2

Tota 166 399 565 100

The mgor urban areas in the watershed include greater Wilmington and Newark, Delaware,
and the Pennsylvania towns of West Chester, Downingtown, Kennett Square, Coatesville, Parkesburg,
Honeybrook, Avondae, and West Grove.

There are 122 Nationa Pollutant Discharge Elimination System (NPDES) discharges included
in the Chrigina River Basin andysis (see Table 2 and Figure 2). The dischargesrangein type and size
from smal single resident discharges (about 500 gpd) to large industrid and municipa wasteweater
trestment plants (WWTPs) with effluent flow ratesin therange of 1to 7 mgd. The largest NPDES
fadilities discharging to the freshwater sreamsin the basin are Downingtown (permitted flow of 7.00
mgd), Sonoco (3.00 mgd), West Chester Borough (1.80 mgd), Lukens Steel (1.00 mgd), Coatesville
(3.85 mgd), South Coatesville (0.39 mgd), Kennett Square (1.10 mgd), and Avondale (0.30 mgd).
There are 7 NPDES facilities with permitted flow rates in the 10-90 mgd range that discharge to the
tidd Delaware River portion of the modd, with the largest being the City of Wilmington (90 mgd).
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V. Problem Identification and Under standing

In response to the requirements of Section 303(d) of the CWA, the PA DEP and DE DNREC
listed multiple Christina Basin waterbodies on their 1998 303(d) lists' of impaired waterbodies based
on available information. Pennsylvaniaidentified 24 stream segments on their 1998 303(d) lists (Table
3) while Delaware identified 15 stream segments on their 303(d) list (Table 4) as not meeting water
quality standards for nutrients and low dissolved oxygen within the Christina River basin. Pursuant to
the CD in Dlaware, those 15 stream segments were given high priority. Likewise, Pennsylvania
identified 23 of the 24 listed segments as high priority. A number of monitoring Sations are located
throughout the Chrigtina River watershed within the listed waters (Figures 3 and 4). Data from these
dations were used to determine the impairment and inclusion on the 303(d) lists based on the number
of values exceeding water quaity standards for dissolved oxygen. Excessive nutrients, organic
enrichment, and low DO are specified as the causes of impairment in the various listed stream
segments. The pollutant sources are varied and include industrial and municipa point sources, pasture
lands, crop lands, and highway maintenance runoff. An extensve data assessment is provided in
Appendix A.

It should be noted that this TMDL effort includes waterbodies or segments which have not
been listed asimpaired on the State’ s 303(d) lists. The logical reaction to this would be to ask the
question, “Why develop and establish a TMDL for those waterbodies if they are not listed.” The
answer to this question stems from the underlying principles of the Watershed Protection Approach
advocated by EPA. The Watershed Protection Approach is governed by the principle that many water
quaity and ecosystem problems are best solved at the watershed levels rather than on an individua
waterbody or discharger level. This gpproach provides the ability to target priority problems, promote
broader stakeholder involvement, integrate solutions which use al available expertise, and measure
success through the use of data and monitoring. Managing water resources on awatershed basis
makes sense environmentaly, financidly, and socialy.

Asindicated in the data assessment of Appendix A, the nutrient concentrations of the tidal
Chrigina River are heavily influenced by tributary loads from the Brandywine Creek, Red and White
Clay creeks, and nontidd Chrigtinariver. The data analys's dso indicates that dissolved oxygen
concentrations within the tidal Christina River violate both the minimum and daily average water qudity
standards during critical conditions. In addition to the influentia nutrients loads from tributaries, spatid
data andyss indicates that high levels of phytoplankton biomass are likely the result of trangport from
inland tributaries. In any case, the nutrient and biomass loadings from inland tributaries potentidly
contribute to the DO water quality standards violations within the tidal Chrigtina River. This further
justifies the need to consider sources of pollutants and tributaries on a watershed bagis, regardiess of
whether that waterbody is explicitly listed on the State's 303(d) list.
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Table 3, Chrigtina River Basin stream reaches on the PA 1998 303(d) list

W ater shed Stream ID |Segment ID Miles |Source of Impairment |Cause of | mpairment
Brandywine Creek 00004 27 1.28 other nutrients
Buck Run 00131 50 1.77 municipal point nutrients, low DO
source
Sucker Run 00202 970930-1437-GLW  |6.78 agriculture nutrients
W.Br. Brandywine Cr. |00085 970618-1118-GLW |2.98 agriculture nutrients
970618-1340-GLW  |3.57
970619-1222-GLW  |5.51
970619-1345-GLW  |3.99
Broad Run 00434 971209-1445-ACW ]4.10 hydromodification, organic enrichment, low
agriculture DO,
nutrients
E.Br. Red Clay Creek 00413 971023-1050-MRB  16.53 agriculture organic enrichment, low
971204-1400-ACW |5.09 DO
E.Br. White Clay 00432 970409-1130-MRB  16.07 agriculture nutrients
Creek 970506-1320-MRB  ]8.61 nutrients
970508-1430-ACE  |2.44 organic enrichment, low
971113-1335-GLW  |3.10 DO
971119-1116-GLW  |1.21 organic enrichment, low
971120-1331-GLW  |8.12 DO
nutrients
nutrients
Egypt Run 00440 970508-1245-ACE  |3.66 agriculture organic enrichment, low
DO
Indian Run 00475 115 1.09 agriculture, nutrients
municipal point
source
Middle Br. White 00462 115 17.33 |agriculture, nutrients
Clay municipal point
source
Red Clay Creek 00374 971203-1400-ACW 0.76 agriculture organic enrichment, low
DO
Trout Run 00402 970506-1425-MRB  |2.74 agriculture nutrients
Walnut Run 00435 971209-1445-ACW  |1.39 agriculture, organic enrichment, low
hydromodification DO,
nutrients
W.Br. Red Clay Creek |00391 971023-1145-MRB  |4.58 agriculture organic enrichment, low
DO
White Clay Creek 00373 971216-1230-GLW  |1.13 agriculture nutrients
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Table 4, Christina River Basin stream reaches on the DE 1998 303(d) list

Water body Watershed Name | Segment Miles | Pollutants/Stressor | Probable Sources
ID
DE040-001 Brandywine Creek | Lower Brandywine 38 nutrients PS, NPS, SF
DE040-002 Brandywine Creek | Upper Brandywine 9.3 nutrients PS, NPS, SF
DE260-001 Red Clay Creek Mainstem 12.8 nutrients PS, NPS, SF
DE260-002 Red Clay Creek Burroughs Run 45 nutrients NPS
DE320-001 White Clay Creek | Mainstem 18.2 nutrients PS, NPS
DE320-002 White Clay Creek | Mill Creek 16.6 nutrients NPS
DE320-003 White Clay Creek | Pike Creek 9.4 nutrients NPS
DE320-004 White Clay Creek | Muddy Run 5.8 nutrients NPS
DE120-001 Christina River Lower Christina 15 nutrients, DO NPS, SF
DE120-002 Christina River Middle Christina 75 nutrients NPS, SF

River
DE120-003 Christina River Upper ChristinaRiver | 6.3 nutrients NPS, SF
DE120-003-02 | ChristinaRiver Lower Christina 8.4 nutrients NPS

Creek
DE120-005-01 | ChristinaRiver West Branch 53 nutrients NPS
DE120-006 Christina River Upper Christina 83 nutrients NPS

Creek
DE120-007-01 | Christina River Little Mill Creek 12.8 nutrients, DO NPS, SF

PS= point source; NPS = nonpoint source; SF=superfund site
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Excess nutrients in awaterbody can have many detrimental effects on designated or existing
uses, including drinking water supply, recrestiond use, aquatic life use, and fishery use®.
Eutrophication, aterm usualy associated with the naturd aging process experienced by lakes, describes
the excessive nutrient enrichment of streams and rivers which can experience an undesirable abundance
of plant growth, particularly phytoplankton (photosynthetic microscopic organisms (algae)), periphyton
(attached benthic agae), and macrophytes (large vascular rooted plants). Photosynthesis and
respiration of these plants as well asthe microbia breakdown of dead plant matter contribute to wide
fluctuations in the dissolved oxygen levelsin streams. The impact of low DO concentrations or of
anaerobic conditionsiis reflected in an unbalanced ecosystem, fish mortality, odors, and other aesthetic
nuisances’. These types of impairments interfere with the designated uses of waterbodies by disrupting
the aesthetics of theriver, causng harm to inhabited aguatic communities, and causing violations of
gpplicable water quality criteria. Figure 5 below shows the interrel ationship of the mgor processes
which affect DO.

#4U.S. Environmental Protection Agency. 1999. Protocol for Developing Nutrient TMDLs. Pg 2-1. EPA 841-
B-99-007. Office of Water (4503F). U.S. EPA, Washington D.C. 135pp.

5 Thomann, R.V., JA. Mueller. 1987. Principles of Surface Water Quality Modeling. HarperCollins
Publishers, Inc. Section 6.1.
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The presence of aquatic plantsin awaterbody can have a profound effect on the DO resources
and the variahility of the DO throughout a day or from day to day®. Growing plants provide a net
addition of dissolved oxygen to the stream on an average daily basis through photosynthes's, yet
respiration can cause low dissolved oxygen levels at night that can affect the surviva of lesstolerant fish
gpecies. Thisisdue to the photosynthetic and respiration processes of aguatic plants which can cause
large diurnd variationsin DO that are harmful to fish. Photosynthessis the process by which plants
utilize solar energy to convert Smpleinorganic nutrients into more complex organic molecules’. Dueto
the need for solar energy, photosynthesis only occurs during daylight hours and is represented by the
following Smplified equation (proceeds from Ieft to right):

6CO, +  BH,0 <----mmeeee- > CgHyOg + 60,

(Carbon Dioxide) (Water) (Sugar) (Oxygen)

In this reaction, photosynthesisis the conversion of carbon dioxide and water into sugar and
oxygen such that there isanet gain of DO in the waterbody. Conversdly, respiration and
decomposition operate the process in reverse and convert sugar and oxygen into carbon dioxide and
water resulting in anet loss of DO in the waterbody. Respiration and decomposition occur at al times
and are not dependent on solar energy. Also, if environmenta conditions cause a die-off of either
microscopic or macroscopic plants, the decay of biomass can cause severe oxygen depressions.
Waterbodies exhibiting typica diurnd variations of DO experience the daily maximum in mid-afternoon
during which photosynthessis the dominant mechanism and the daily minimum in the predawn hours
during which respiration and decomposition have the greatest effect on DO and photosynthesisis not
occurring. Therefore, excessve plant growth, as aresult of excessve nutrients, can affect a streams
ability to meet both average daily and instantaneous dissolved oxygen standards®.

Sediment oxygen demand (SOD) is due to the oxidation of organic matter in bottom
sediments’. The organic matter originates from various sources including wastewater treatment
fadilities, ledf litter, organic-rich soil, or photosyntheticaly produced plant matter which settles and
accumulates. In some instances, SOD can be significant portion of total oxygen demand, particularly in
small streams where the effects may be more pronounced during low-flow or high temperature
conditions'®.

6 Supra, footnote 5. Section 6.3.3.

! Chapra, S.C. 1997. Surface Water-Quality Modeling. WCB/McGraw-Hill. Section 19.1.

8 U.S. Environmental Protection Agency. 1997. Technical guidance Manual for Developing Total Maximum
Daily Loads, Book 2: Streams and Rivers, Part 1: Biochemical Oxygen Demand/Dissolved Oxygen and
Nutrients/Eutrophication. Office of Water(4305). EPA 823-B-97-002. Section 4.2.1.2.

9 Supra, footnote 7. Section 25

10 Supra, footnote 8. Section 2.3.4.4.
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BOD isameasure of the amount of oxygen required to stabilize organic matter in wastewater™.
It istypicaly determined from a standardized test measuring the amount of oxygen available after
incubation of the sample at 20°C for a specific length of time, usudly 5 days. Conceptualy, BOD
requires adistinction between the oxygen demand of the carbonaceous materid in waste effluents and
the nitrogenous oxygen demanding component of an effluent?. Carbonaceous biochemical oxygen
demand (CBOD) involves the breakdown of organic carbon compounds while nitrogenous biochemical
oxygen demand (NBOD) involves the oxidation of ammoniato nitrate, commonly referred to as the
nitrification process™.

VI. Linkage Analysis

Thomann and Mudler** define amodel as “atheoretica construct, together with assignment of
numerica vauesto mode parameters, incorporating some prior observations drawn from field and
laboratory data, and relating externa inputs or forcing functions to system variable responses.” In order
to evauate the linkage between the applicable water quality criterialendpoints) and the identified
sources and establish the cause-and-effect relationship, EPA is utilizing the EFDC water quaity modd,
which isapublic domain surface water modeling system incorporating fully integrated hydrodynamic,
water quaity and sediment-contaminant smulation capabilities. EFDC is extremely versatile and can be
goplied in 1,2, or 3 dimengond smulation of rivers, lakes, and estuaries with coupled sdinity and
temperature transport. Further capabilities of the mode include a directly coupled water quality-
eutrophication and toxic contaminated sediment trangport and fate moddls, integrated near-field mixing
zone mode, as well as pre and post-processing for input file cregtion, analys's, and visudization. The
eutrophication component of EFDC can smulate the transport and transformation of 22 state variables
including cyanobacteria, distom agae, green dgae, refractory particulate organic carbon, labile
particulate organic carbon, dissolved carbon, refractory particulate organic phosphorus, labile
particulate organic phosphorus, dissolved organic phosphorus, total phosphate, refractory particulate
organic nitrogen, |abile particulate organic nitrogen, dissolved organic nitrogen, ammonia nitrogen,
nitrete nitrogen, particulate biogenic slica, dissolved available slica, chemica oxygen demand,
dissolved oxygen, totd active metd, feca coliform bacteria, and macroalgee. The EFDC modd has
been applied in smilar sudies including the Peconic Estuary, the Indian River Lagoon/Turkey Creek,

and the Chesapeake Bay system.

In order to ensure that the EFDC modd is adequatdly representing the hydrodynamic and
water quality processes of the Chrigtina River Basin, separate calibration and vaidation of the mode

1 Supra, footnote 8. Section 2.3.4.
12 Supra, footnote 5. Section 6.3.1.
13 Supra, footnote 7. Section 19.4.

14 Supra, footnote 5. Section 1.2.1.
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was performed to establish model robustness®™. Cdibration involves adjusting kinetic parameters within
the modd to achieve a specified level of performance in comparison to actua observed hydrodynamic
and water quality data from the basin. The modd calibration was executed over a period of 143 days
from May 1 to September 21, 1997. EPA dso vaidated the Chrigtina River basin mode to confirm
and provide additiona confidence that the model can be used as an effective prediction tool for arange
of conditions other than those in the origina calibration. During vaidation, the kinetic parameters which
were adjusted during cdibration remain fixed to evauate the moded accuracy in representing the basin.
The model validation was executed over a period of 143 days from May1 to September 21, 1995.
Point source loads during cdlibration and vaidation are representative of actud discharged loads as
indicated on Discharge Monitoring Reports during the calibration or validation periods. Nonpoint
source loads are based on STORET data, USGS water quality data, baseflow sampling, and data from
interstate monitoring efforts during the cdibration or vaidation periods. These loads represent
contributions from nonpoint sources and form the basis of the load dlocations.

EPA ds0 provides an assessment of the calibration and vaidation qudity. There are two
generd gpproaches for ng the quality of a calibration: subjective and objective’®. The subjective
asessment typically involves visud comparison of the smulation with the data, asin time series plots for
date variables, while the objective assessment utilizes quantitative measures of quality such as atistica
measures of error. EPA includes both types of assessment and compares the Christina River basin
mode error statistics with those from other smilar sudies. A complete and more-detailed technica
discussion regarding the EFDC mode is available in the Hydrodynamic and Water Quality Model of
Christina River Basin Final Report, April 14, 2000.

The cdibrated and vaidated water quaity model was used to confirm that the model was able
to smulate the locations of the impaired stream segments on the 303(d) list. The modd results from the
1997 cdlibration run were plotted on a map view of the Chrigtina River basin and those model grid cells
not meeting the dally average and minimum dissolved oxygen water qudity criteriawere highlighted (see
Figures6 and 7). The 1997 cdlibration results indicate that the daily average DO criteria were not met
in portions of thetidd Chrigtina River, tidd Brandywine Creek, tidal White Clay Creek, West Branch
Chrigina River, West Branch Red Clay Creek, and Little Mill Creek (Figure 6). The 1997 cadlibration
results also indicate that the minimum DO criteriawere not protected in portions of the West Branch
Red Clay Creek, Little Mill Creek, and tidd Brandywine Creek (Figure 7).

15 Supra, footnote 7. Section 18.1.5.

16 Supra, footnote 7. Section 18.3.
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A separate analyss was performed to investigate potentid WQS violations during critical
conditions. During this scenario, the NPDES point source discharges were set to their maximum
permitted flows and concentrations and the model was run under 7Q10 stream flow conditions.
Nonpoint source pollutant loads, as computed by multiple data sets, were devel oped to represent
expected conditions and pollutant contributions during critical periods. The use of actud Ste-specific
data to characterize nonpoint sources is gppropriate and would essentidly act to integrate past pollutant
loading events. While the process of cdibrating and vdidating the water qudity modd was dynamic,
the critica condition analysis is representative of steady-state conditions. Tida eevations at the north
and south boundaries on the Delaware River were set using tidal harmonic constants derived from
NOAA subordinate tide stations at Chester, Pennsylvania, and Reedy Point, Delaware. Map-view
graphics were created to highlight problem areas (see Figures 8 and 9). The modd results from the
period of August 1 through August 31, when critica stream flows are most likely to occur, indicate that
the daily average DO criteriawill not be satisfied in portions of the West Branch Brandywine Creek,
East Branch Brandywine Creek below Downingtown, Brandywine Creek main ssem, West Branch
Red Clay Creek, West Branch Chrigtina River, and tidd ChrigtinaRiver. The mode results dso
indicate that the minimum DO criteriawill not be achieved in portions of the West Branch Brandywine
Creek, East Branch Brandywine Creek below Downingtown, Brandywine Creek main stem, West
Branch Red Clay Creek, tida White Clay Creek, and West Branch Chrigtina River.

While this TMDL analys's and subsequent allocation scenarios are designed to address low-
flow, point source conditions, the analys's does not exclude land-based nonpoint sources from
congderation. Addressing this critica condition establishes the basdline condition which point sources
within the basin must comply with in order to achieve water quaity standards. Contributions from
nonpoint sources are assumed to be very smal dueto lack of precipitation-related events.
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The stream reaches identified by the mode as not meeting DO criteriaarein generd agreement
with those on the 303(d) lists. EPA bdlievesthat the Christina River Basin mode is an gppropriate tool
for understanding the current water qudity problemsin the basin, evauating the linkage between cause-
and-effect, and alocating pollutant to identified sources.

VII. Discussion of Regulatory Conditions

Federd regulations at 40 CFR Section 130 require that TMDLs must meet the following 8
regulatory conditions:

1) The TMDLs are designed to implement gpplicable water quality standards.

2) The TMDLsinclude atota dlowableload aswell asindividud waste load dlocations
and |load dlocations.

3) The TMDLSs consder the impacts of background pollutant contributions.

4) The TMDLs congder critical environmenta conditions.

5) The TMDLSs consder seasond environmenta variations.

6) The TMDLsinclude amargin of safety.

7) The TMDLSs have been subject to public participation.

8) Thereis reasonable assurance that the TMDL s can be met.

EPA provides the following discussion to demongtrate how the Christina River Basn TMDL meets
those 8 regulatory requirements.

1) The TMDLs are designed to implement applicable water quality standards.

Taget Andyss

The purpose of the target analysisis to define the relationship between the designated uses,
numeric measures of success, and pollutant loading. Water Quality Standards define the water goals
for awaterbody, or portion thereof, by designating the use or uses to be made of the water, by setting
criteria necessary to protect the uses, and by protecting water quaity through antidegradation
provisons. These standards serve dua purposes. they establish water quality goas for specific a
waterbody, and they serve as the regulatory basis for establishing water quality-based treatment
controls and strategies beyond the technology-based levels of treatment required by sections 301(b)
and 306 of the CWAY.

Within the Chrigtina River Basin, there are 4 regulaory agencies which have gpplicable water
qudity standards. The PA DEP, DE DNREC, and MDE have water qudity standards which apply to

17U.s. Environmental Protection Agency. 1994. Water Quality Standards Handbook: Second Edition. Office
of Water(4305). EPA 823-B-94-005a. Section 2.1.
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those stream segments of the Christina River Basin located in Pennsylvania, Delaware, and Maryland,
respectively. The DRBC®® is an interstate agency which has the authority to establish water quality
gandards and regulate pollution activities within the Delaware River basin and therefore the Chrigina
River basn. Tables5 and 6 below summarizes the applicable water quality sandards rdating to
dissolved oxygen and nutrients.

Table 5, Summary of Applicable Use Designations and DO Criteria

D.O. Criteria (mg/L)

Agency Designated Use i - Comments
Daily avg. Minimum

PADEP Warm water fish (WWF) 5.0 4.0
Cold water fish (CWF) 6.0 5.0
Trout stocking fishery (TSF) 6.0 5.0 Feb 15 - Jul 31
50 4.0 Aug 01 - Feb 14
High Quality CWF 7.0 Special Protection Waters
High Quality TSF 6.0 5.0 Special Protection Waters
Exceptional value Special Protection Waters
DNREC Fresh waters 5.5* 4.0 * Average for June-September
period shall not be less than 5.5
mg/L
Cold water fish 6.5 5.0
Seasonal
Marine waters 5.0 4.0

Salinity greater than 5.0 ppt
Exceptional recreation or

ecological significance Existing or natural water
quality
MDE Fresh waters 5.0 5.0 Use | waters, DO must not be less

than 5.0 mg/L at any time

DRBC Resident game fish 5.0 4.0
Trout 6.0 50
7.0 During spawning season
Tidal: resident or 45 6.5 mg/L seasonal average
anadromous fish during Apr 01 - Jun 15 and

Sep 16 - Dec 31

18 The DRBC was created by compact among Pennsylvania, New Jersey, New Y ork, Delaware and the
federal government in 1961.
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Table 6, Summary of Nutrient Criteria

Parameter
Agency

Comments

Ammonia-Nitrogen

PADEP

1-day and 30-day average ambient criteria are a function of pH and
temperature for toxicity; Implementation Guidance document for Ammonia
allocations for NBOD and Toxicity.

DNREC

No specific numeric criteria; Narrative statement for prevention of toxicity.

DRBC

NPDES effluents limited to a 30-day average of 20 mg/L as N.

Nitrate-Nitrogen

PA DEP

Ambient criteriais maximum of 10 mg/L as N applied at the point of water
supply intake, not at the point of an effluent discharge. For the case of an
interstate stream, the state line shall be considered a point of water supply
intake.

DNREC

Ambient nitrate criteriais maximum of 10 mg/L as N; provision for site-
specific nutrient controls. The 303(d) rationale document cites 3.0 mg/L
total nitrogen as guidance for impairment.

DRBC

No specific numeric criteria.

Phosphorus

PA DEP

No specific numeric criteria are specified in the Pennsylvania Code, Title 25,
Chapter 93 (Water Quality Standards). According to Chapter 95
(Wastewater Treatment Requirements), phosphorus effluent limits are set
to amaximum of 2 mg/L whenever the Department determines that instream
phosphorus alone or in combination with other pollutants contributes to
impairment of designated stream uses.

DNREC

No specific numeric criteria; provision for site specific controls. The 303(d)
rationale document cites 0.1 mg/L total phosphorus as guidance for use
impairment.

DRBC

No specific numerical criteria.

Once the gpplicable use designation and water qudity criteria are identified, the numeric water
quaity target or god for the TMDL can be specified. Figure 10 below shows the applicable use
designations for stream segmentsincluded in the Chrigtina River TMDL. Using tables 5 and 6 and
figure 10, the numeric water quality targets for dissolved oxygen can be discerned for each segment.
While PA DEP, DE DNREC, MDE, and DRBC lack numeric water qudity criteriafor tota nitrogen
and total phosphorus, each Agency has narrative water quality criteriawhich can be interpreted to set
surrogate criteria. Narrative water quality criteria are Satements that qualitatively describe the desired
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water qudity god, otherwise known as the “free-from” satements. An example of an narrative
criterion is“Waters of the date shal be free from toxicsin toxic amounts’. Given our scientific
knowledge regarding the interrelationship of nutrients, BOD, SOD, and it’simpact on dissolved
oxygen, establishing numeric targets for total nitrogen and total phosphorus based on narrative criteria
to support the attainment of the numeric dissolved oxygen criterion is gppropriate. Likewise,
developing waste load dlocations for total phosphorus, tota nitrogen, ammonia-hitrogen, CBOD, and
DO for point sources to maintain adequate instream levels of dissolved oxygen is gppropriate.
Egtablishing numeric water quality endpoints or goals aso provides the ability to measure the progress
toward attainment of the water quaity standards and to identify the amount or degree of deviation from
the alowable pollutant load. The table below identifies the numeric water quality targets or endpoints
for the Chrigtina River Basn TMDL.

Table 7, Summary of TMDL endpoints

Parameter Target Limit Reference

Daily Average DO, freshwater, Pennsylvania 5.0 mg/L Pennsylvania Water Quality Standards

Daily Average DO, freshwater, Delaware 5.5 mg/L Delaware Water Quality Standards

Daily Average DO, tidal waters, Delaware 5.5 mg/L Delaware Water Quality Standards

DO at any time, freshwater, Maryland 5.0 mg/L Maryland Water Quality Standards

Minimum DO 4.0 mg/L Pennsylvania and Delaware Water
Quality Standards

While the ultimate endpoint for this TMDL andyssisto ensure that the water quaity Sandards
for dissolved oxygen are maintained throughout the Christina River Bagin, it is necessary to determine if
other gpplicable water qudity criteriaare met and maintained. Specificdly, this gppliesto the
Pennsylvaniawater quaity standards for nitrate-nitrogen of 10 mg/l and anmonia-nitrogen which is
based on temperature and pH. Asaresult of the pollutant load reductions necessary to maintain the
water quality criteriafor dissolved oxygen, the water quaity standards for nitrate-nitrogen and
ammonia-nitrogen of Pennsylvania are met throughout the Pennsylvania portion of the Christina Basin.
Deavare water qudity standards dso set a numeric water qudity criteriaof 10 mg/l for nitrate-
nitrogen. Similarly, the water quaity sandards for nitrate-nitrogen of Delaware are met throughout the
Delaware portion of the Christina Basin. Delaware does not have numeric water quality criteriafor
ammonia-nitrogen, however, the analysis indicates that ammonia-nitrogen levels throughout the
Delaware portion of the Christina Basin are consstent with the recommended EPA water quality
criterion from Section 304(a) of the CWA. Maryland does not have numeric water qudity standards
for ammonia-nitrogen and nitrate-nitrogen.

Achieving these in-stream numeric water qudity targets will ensure that the designated uses

(aquatic life and human hedth uses (nitrate-nitrogen)) of waters in Pennsylvania, Dlaware, and
Maryland are supported during critical conditions.
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2) The TMDLsinclude a total allowable load as well asindividual waste load allocations and
load allocations (Source Assessment).

Tota Allowable Load

The totd dlowable load for each basin, as determined by the EFDC modd, was cal cul ated
based on the segmentation of the modd in order to better correspond with the 303(d) listing, ensure the
integrity of each stream segment, and to alow pollution trading dternatives. Table 8 below identifies
the total dlowable load as well as the waste load dlocations, load dlocations, and margin of safety for
each of the 16 stream segments of the modé!.
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Deposition from atmospheric sourcesis aso consdered in the Chrigtina River water-quaity
mode. While atmaospheric deposition may not be as important in the narrow stream channels, it could
become more important in the open estuary waterbodies in the lower Chrigtinaand Delaware rivers.,
Atmospheric loads are typicdly divided into wet and dry deposition. Wet deposition is associated with
dissolved substances in rainfall. The settling of particulates during non-rainfall events contributes to dry
deposition. Observations of concentrations in rainwater are frequently available and dry deposition is
usualy estimated as a fraction of the wet deposition. The atimospheric deposition rates reported in the
Long Idand Sound Study (HydroQual 1991) and the Chesapeake Bay Model Study (Cerco and Cole
1994) aswdll asinformation provided by DNREC for Lewes, Delaware, were used to develop both
dry and wet deposition loads for the EFDC modd of the Christina River Basin. The dry atmospheric
deposition rates are presented in Tables 7-8 and 7-9 of the modd report. The loading rate for wet
depogtion of nutrients was computed interndly by the modd by multiplying the rainfdl rate times the
nutrient concentration during each model time step.

Size-Based Equal Margind Percent Remova Allocation Strategy

The generd theory of waste load dlocations and more specificdly, the size-based equa
margina percent remova (EMPR) dlocation strategy thet is used in this TMDL, is discussed in this
section. While acomplete and detailed understanding of the concepts discussed below is not essentia
to usng the Chridina Basin water quaity modd, a generd gppreciaion of underlying principleswill ad
the user in gpplying the modd and interpreting the results. The Strategy presented in this section is
based largely upon the document I mplementation Guidance for the Water Quality Analysis Model
6.3 (PDEP 1986).

The term “waste load dlocation” refersto a specific set of circumstances in which two or more
point source discharges are in sufficiently close proximity to one another to influence the leve of
trestment each must provide to comply with water quaity sandards. This definition istechnically
correct since without discharge interaction there is no need to share (i.e., to alocate) the assmilation
capacity of the receiving water body. Inasingle discharge Stuation, dl that needsto be doneisto
determine the level of trestment that must be provided to comply with water qudity sandards. The
sze-based EMPR andyssdoesthisas afirst sep: (1) to determine if awaste load alocation Stuation
exigs, and if it does, (2) to assgn waste load alocations to each of the discharges that is contributing to
the water qudlity violation. A waste load dlocation process should have three mgor objectives.

1) To assure compliance with the gpplicable water quaity standards;
2) To minimize, within ingtitutiond and legd condraints, the overal cost of compliance;
3) To provide maximum equity (or fairness) among competing discharges.

Thefirg objective, is fundamenta to water qudity and public hedth protection. Itisan ethica

gtatement that assumes the socid, economic, and environmenta benefits of water pollution control
outweigh the associated cogs. The overall wisdom of this approach, which legidatively mandated in
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the Federad Clean Water Act, is debatable, but beyond the scope and purpose of thisdiscussion. In
any case, by making this satement the implementation phase of water quality management is spared the
task of demondtrating that benefits outweigh codts.

The second objective is a statement of the desirability of economic efficiency. Resources
devoted to one purpose are not available for another use. This holds true whether the resources are of
apublic or aprivate nature. It therefore behooves awater quality management program to achieve
water quaity management goas with maximum economic efficiency (i.e, at least codt). It can be
shown that maximum efficiency is achieved when the margind cost of pollution abatement isthe same
for dl participants. The margina cost of wastewater treatment is related to the margind rate of
removd. If it isassumed that the margind cost per unit of removd isthe same for dl discharges, then
maximum economic efficiency is achieved when the margind rate of remova for al dischargesisthe
same. Ingtitutiond and legd condraints may prevent water quality programs from achieving optima
economic efficiency. Neverthdess, maximum efficiency within exiging indtitutional and legd condraints
should be pursued.

The third objective is a socia statement that goes hand in hand with the second objective.
Maximizing economic efficiency would by definition, provide for maximum equity. The desrahility of
equity, especidly in aregulatory program, among individua (and potentidly competing) members of
society is areasonably well accepted concept. The specific definition of when (or how) equity isto be
achieved is, however, open to debate and interpretation. The wasteload dlocation strategy employed
inthisTMDL isthat of equa margina percent removal. It isbased on the premise that dl discharges,
whether or not they are part of awaste load alocation scenario, should provide sufficient treatment to
comply with water quality standards, and that some discharges, because they are part of an dlocation
scenario, must provide additiona trestment, due to the cumulative impact that they and nearby
discharges have on the recelving stream. The drategy isSmilar in most respects to more traditiona
uniform treatment approaches, where al discharges provide the same degree of trestment. The mgor
differenceisin the selection of the baseline condition for the waste load adlocation process. In most
traditiona uniform treatment approaches dl discharges that are believed to be part of the waste load
dlocation scenario Sart at the same treatment level. The traditiona approach introduces economic
inefficiencies and inequities into the waste |oad dlocation process because it fails to consder the
individua impact that each discharge has on the recaiving stream.  Thisindividud impact is a function of
the discharge size and location. The practica result of failing to take these factors into consderation is
to impose unnecessarily stringent trestment requirements on smaller dischargers, solely because they
happen to be in the vicinity of alarger discharge. Thisimpaoses higher than necessary costs on these
smaller discharges, and in effect, causes them to subsidize discharges that have a greater impact on
water qudity. At the same time, uniform trestment does not sgnificantly improve overal water quality.

In the size-based EMPR drategy, the basdline condition for each discharge is the level of

trestment the discharge must provide if it isthe only discharge to the receiving stream. Thisleve of
trestment is water quality based for this TMDL. Itisafunction of the discharge Size and location. In
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selecting this basdline condition, there are no assumptions made as to whether adischarge isor is not
part of an alocation scenario.

Once the basdline condition for each discharge is established, a determination is made of
whether additiond trestment is needed because of the cumulative impact of multiple discharges. The
discharges are added back into the model one at atime, based on the size of their load (i.e., kg/day of
CBOD). The modd isthen run again. If additiond trestment is necessary, then dl discharges
contributing to the water quality standard violations are reduced by equa percentages, sarting from
ther individud leves of trestment a the end of the previous modd run. Thus, the margind rate of
remova for dl affected discharges isthe samein any given modd run, while the overdl rate of remova
for each may be different.

Another difference between the traditiond uniform treatment gpproach and the sze-based
EMPR drategy isin the determination of which discharges are part of the wasteload alocation
scenario. In the uniform trestment approach, it is commonly assumed that the wasteload dlocation
segment Sarts at the first discharge that adversely affects in-stream conditions, and extends
downgtream to the point where the stream returns to background conditions. It is not entirely clear
whether this assumption is absolutely required, or is merdy amatter of convenience. In ether case, the
specification of areturn to background stream qudity tends to extend the dlocation segment to include
discharges that may not be part of the dlocation at dl. This further increases the economic inefficiency
and inequity of uniform trestment solutions.

The sze-based EMPR waste load dlocation strategy does not require any assumptions with
regard to areturn to background stream conditions. The strategy determines the downstream limit of
the alocation problem based on compliance with water quaity standards. These features, combined
with the different basdline condition makes size-based equal margind percent reduction a more cost-
efficient and equitable waste load dlocation strategy than the traditiona methods.

Chrigina River Basn Allocation Process

The first consderation isto determine what time period to use for the dlocation scenarios. Only
the results from the model period August 1-31 were andyzed to determine the daily average DO and
minimum DO for comparison to water quality standards and to direct the dlocation scenarios. Thistime
period was selected as most representative of when critical conditions are expected to occur within the
system. The modd was run for asufficient period to dlow for: (1) the nutrient loads to transport their
way through system; (2) the predictive sediment diagenesis modd to attain dynamic equilibrium; and (3)
the algee to react to the availability of nutrients.

The size-based EMPR dlocation process relies on 3 levels of analyss for the Chrigtina River

basn. Levd 1involves andyzing esch NPDES point source individudly to determine the basdine
levels of trestment necessary to achieve water quaity standards for daily average and minimum DO.
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The point sources not being considered individudly and the tributaries are set to the basdline conditions
listed in Table 9 below. Thisdlowsthein-stream flow to remain a 7Q10 levels and provides no net
impact on water qudity from the point sources not being consdered individudly. Leve 2 involves
multiple modd runsin which the NPDES discharges are added to the modd one at atime based on the
gze of their CBOD load to determine the waste |oad alocations necessary to achieve water qudity
gandards. If necessary, Leve 3 involves analyzing the NPDES discharges outside the Chrigtina River
basin (i.e., those discharging to the tidal Delaware River) in order to meet water quality standards in the
tidd Chridina River.

The ultimate endpoints of this low-flow TMDL are the daily average and the minimum dissolved
oxygen criteriafor the various stream segments in the study area. Dissolved oxygen concentrations
vary throughout the course of a 24-hour day and tend to follow agenerd sinusoidd pattern with the
lowest point occurring just before sunrise and the highest vaue occurring in the afternoon. In generd,
controlling CBOD has a greater impact on the daily average DO than on the diel DO range.
Depending on whether a system is nitrogen or phosphorus limited, the available nitrogen or phosphorus
influences the did DO range due to the impact on agae and periphyton growth kinetics. The model
cdibration and validation indicated that phosphorusis the limiting nutrient in the freshwater Sreamsin
the Chrigtina River basin (USEPA 2000). The alocation process will proceed by reducing the CBOD,
nitrogen, and phosphorus loads from the NPDES point sources in equa percentages until the daily
average DO criteriaare satisfied. After thisis accomplished, if the minimum DO criteria have not been
met, then the phosphorus loads will be further controlled until the did DO range is reduced sufficiently
to satisfy the minimum DO criteria

Sincethisfirg phase of the TMDL deds with low-flow conditions only, by definition very little
nonpoint source load from land-based sources will be entering the system during drought conditions.
The nonpoint source flows from peripherd tributaries and groundwater sources are considered to be at
basdine (i.e., background) conditions. The basdline concentrations for the various water quality
parameters were determined from al datain the STORET database for the period 1988 to 1998. The
10 percentile concentration va ues were assumed to be indicative of the nonpoint source contributions
during the 7Q10 low-flow period. The concentrations were within the range of expected vaues for
watersheds in the eastern United States according to Omernik (1977). The basdline concentrations for
total nitrogen and total phosphorus are presented in Table 9.
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Table 9. Basdline Concentrations of Nitrogen and Phosphorusfor Christina River TMDL

Total Nitrogen (mg/L) Total Phosphorus (mg/L)
Subwater shed
Baseline Omernik Baseline Omernik
(1977) (1977)
(67% range) (67% range)
Main stem and East Branch 1.56 0.33-6.64 0.01 0.008 - 0.251
Brandywine Creek
West Branch Brandywine Creek 244 0.33- 6.64 0.03 0.008 - 0.251
Red Clay Creek 2.65 0.33-6.64 0.05 0.008 - 0.251
White Clay Creek 231 0.33-6.64 0.02 0.008 - 0.251
Christina River 1.08 0.33-6.64 0.02 0.008 - 0.251

Levd 1 Allocation Reaults - Basdine Allocations

Thefirgt level of the Sze-based EMPR dlocation involved consdering each NPDES discharge
individually to determineif water quaity standards for DO were met. Those discharges not considered
individualy were s to the basdine conditionsin Table 9. Thisdlowed the in-stream flow to remain a
7Q10 levels and created no net impact on water quaity from the point sources not being considered
individudly. If water quaity standards were not met, then CBOD, nitrogen, and phosphorus for the
individua point source were reduced in 5% increments until stlandards were achieved. Of the 99
NPDES point sources in the Christina River watershed, 87 of them are small having flow rates of 0.25
mgd or less. In order to avoid making 87 individua model runsto determine whether aLeve 1
alocation was needed, dl the small NPDES discharges were grouped into asingle model run. The
modd results for this run indicated that the water quality sandard for daily average DO and minimum
DO were protected at al locationsin the basin. Thus, if as a group there were no violations of the DO
gandard for the smal discharges, then individudly there would be no violaions.

Next, the remaining 12 large NPDES discharges were analyzed individudly. Of these 12, only
four indicated violations of the DO standards: (1) PA0026531 (Downingtown) on the East Branch
Brandywine Creek, (2) PA0026859 (Coatesville City) on the West Branch Brandywine Creek, (3)

PA 0024058 (Kennett Square) on West Branch Red Clay Creek, and (4) MD0022641 (M eadowview
Utilities) on West Branch Chrigina River. The Downingtown facility caused violations of the minimum
DO gstandard but not the daily average DO standard. The other three facilities caused violations of both
the daily average and minimum DO standards (see Figures 11 and 12). The Levd 1 load reductions
necessary to achieve compliance with the water quality standards for DO are shown in Table 10.
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Table10. Leve 1 Basdine Allocations

Existing Per mit Limits Level 1 Allocation Limits J Level 1 Percent Reduction

INPDES Facility Flow

(mgd) |CBOD5 [NH3-N [ TP JCBOD5 |NH3-N | TP |CBODS [ NH3-N | TP

(mg/L) | (mg/L) J(mg/L) | (mg/L) | (mg/L) [(mg/L)
[PA0026531 7.0 10 20 20 10 20 16 0% 0% 20%
IPA0026859 3.85 15 20 20 105 20 1.0 30% 0% 50%
IPA0024058 11 25 3.0 7.5 175 21 135 | 30% 30% 82%
[MDoo22641 0.7 22 6.45% 10 | 14.08 2.0 1.0 36% 69% 0%

* no permit limits, values shown are based on monitoring data

Levd 2 Allocation Results

The second levd of the Sze-based EMPR alocation strategy involved adding the discharges
one a atime based on the Sze of Level 1 basdline CBOD alocations (kg/day) and performing waste
load dlocations to those stream segments indicating violations of the DO water quaity standards. The
daly average and minimum DO results of the initid Leve 2 run are shown in Figures 13 and 14. Itis
gpparent that the DO water qudity standards are not being met in the East Branch Brandywine Creek,
West Branch Brandywine Creek, West Branch Red Clay Creek, and West Branch Christina River
with the two largest dischargers added to each of these stream reaches. The allocation proceeded by
running the water quality modd in an iterative fashion by reducing CBOD, NH3-N, and TP in 5%
intervals for al NPDES discharges upstream of the farthest downstream modd grid cell indicating a DO
violation. Once water quality standards were achieved at the 5% increment level, the alocations were
finetuned in 1% increments. After the alocations were fine tuned, the next largest discharger was
added to the stream reach and the process was repeated until al dischargers were included in the
andyss.
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No alocations were made to point sources on the main slem Brandywine Creek until the
stream segments on the East and West Branches were first in compliance with water quality standards.
The smal residence discharges (0.0005 mgd), groundwater cleanup discharges, and water filtration
plant backwash facilities were not included in the dlocation anadlysis snce (1) the smdl facilities will
have negligible impact on the overal water quaity and (2) it is not economicaly feasble to implement
controls on these smdll facilities. Furthermore, filtration backwash facilities only discharge as needed
and not on acontinud basis. The Leve 2 dlocation results are presented in Table 11 and are shown in
Figures 15 and 16. It can be seen that there are no violaions of the daily average DO or minimum DO
criteriaat any point indde the Chrigtina River Basin. Thus, aLeve 3 dlocation will not be necessary for
thetidd ChriginaRiver.



Table11. Leved 2 Allocations

Level 1 Allocation Limits | Level 2 Allocation Limits | Level 2 Percent Reduction

INPDES Facility Flow

(mgd) |CBOD5 [NH3-N [ TP JCBOD5 |NH3-N | TP |CBODS [ NH3-N | TP
(mg/L) | (mg/L) J(mg/L) | (mg/L) | (mg/L) [(mg/L)

|East Branch Brandywine Creek

IPA0026018 18 25 2.5 20 2348 2.35 1.88 6% 6% 6%
IPA0043982 0.4 25 0.10* 20 2227 0.10** 1.78 11% 0% 11%
IPA0012815 3.0 34 6.0 10 20.06 3.54 0.45 41% 41% 55%
IPA0026531 7.0 10 20 16 5.90 118 0.73 41% 41% 64%
IPA0030228 0.0225 7.0 10 30 6.86 0.98 294 2% 2% 2%
IPA0054917 0.003 7.0 10 1.0 6.86 0.98 0.98 2% 2% 2%
IPA0050458 0.0351 10 3.0 1.0 9.80 294 0.98 2% 2% 2%
IPA0050547 0.0375 10.0 3.0 1.0 9.80 294 0.98 2% 2% 2%

\West Branch Brandywine Creek

IPA 0029912 01 25 20.0 20 24.72 19.78 1.98 1% 1% 1%
IPA 0036987 0.39 25 7.0 20 24.72 6.92 1.98 1% 1% 1%
IPA 0026859 3.85 10.5 2.0 1.0 8.08 154 0.77 23% 23% 23%
IPA 0011568-001 05 30* 0.50* 0.30* 23.10 0.50** |0.30** 23% 0% 0%
IPA 0011568-016 05 30* 0.50* 0.30* 23.10 0.50** |0.30** 23% 0% 0%
IPA 0055697 0.049 25 1.50* 20 24.25 1.46 194 3% 3% 3%
IPA 0044776 0.6 15 3.0 2.0 13.83 277 1.84 8% 8% 8%

\West Branch Red Clay Creek

|PA0024058 11 175 21 1.35 16.62 1.99 1.28 5% 5% 5%
IPA0057720-001 0.05 10 20 2.0 9.50 1.90 1.90 5% 5% 5%
IChristina River West Branch

IM D0022641 0.7 14.08 20 1.0 12.8 1.82 1.0 9% 9% 0%
IM D0065145 0.05 15 4.52* 1.0 13.65 411 1.0 9% 9% 0%

* no permit limits, values shown are based on typical characteristics or monitoring data
** no allocation, concentrations are at practical limits of control

Wadte load Allocations

Federa regulations at 40 CFR 130.7 require TMDLs to include individual WLASs for each
point source. Tables 12-27 outline theindividual WLAS for those dischargersin the Christina River
Basin. Of the 122 NPDES facilities consdered, only those 19 dischargers considered during the Level
1 and Leve 2 EMPR andysis require reductions to their NPDES permit limits for those pollutants listed
above.
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Load Allocations

According to federa regulation at 40 CFR 130.2(g), load alocations are best estimates of the
loading, which may range from reasonably accurate estiamtes to gross dlottments, depending on the
avallability of data and appropriate techniques for predicting the loading. Wherever possible natural
and nonpoint source loads should be distinguished.

Nonpoint source loads within the Chrigtina River basin mode are based on monitoring data
from STORET, USGS water quaity data, baseflow samples taken in 1997, and interstate monitoring
data collection efforts. The loads represent expected low-flow contributions from subwatersheds
according to the delineation of the 39 subwatersheds in the HSPF modd currently being developed by
USGS. Thiswill dlow the HSPF modd to be directly linked to the EFDC modd to investigate
seasondity and address high-flow Stuations. Those data sets were used to develop characteristic loads
of parameters of concern (carbon, nitrogen, phosphorus, DO, agae) for each of the 39 subwatershed
as delineated by the HSPF modd. Load alocations were based on actual ste-specific data and are
broken down by subwatershed in tables 12-27 below.

Allocations Scenarios

EPA redlizes that the breakout of the total loads below for carbonaceous biochemica oxygen
demand (5-day), ammonia nitrogen, total nitrogen, tota phosphorus and dissolved oxygen to the point
sources and nonpoint sources is one dlocation scenario. As implementation of the established TMDLSs
proceed, the States and DRBC may find that other combinations of point and nonpoint source
dlocations are more feasible and/or cost effective. However, any subsequent changes in the TMDL
must conform to gross waste load and load dlocations for each segment and must ensure that the
biologicd, chemical, and physica integrity of the waterbody is preserved.

Federal regulations at 40 CFR 122.44(d)(1)(vii)(B), require that, for an NPDES permit for an
individua point source, the effluent limitations must be consstent with the assumptions and requirements
of any available WLA for the discharge prepared by the State and approved by EPA. EPA has
authority to object to the issuance of an NPDES permit that is inconsstent with WLASs established for
that point source. To ensure consstency with these TMDLS, as NPDES permits are issued for the
point sources that discharge the pollutants of concern to the Chrigtina River Basin, any deviation from
the WLAs described herein for the particular point source must be documented in the permit Fact
Sheet and made available for public review aong with the proposed draft permit and the Notice of
Tentative Decison. The documentation should; 1) demondtrate that the loading change is consstent
with the goas of the TMDL and will implement the applicable water quality sandards, 2) demondtrate
that the changes embrace the assumptions and methodology of these TMDLSs, and 3) describe that
portion of the total dlowable loading determined in the TMDL report that remains for other point
sources (and future growth where included in the origind TMDL) not yet issued a permit under the
TMDL. Itisaso expected that the States will provide this Fact Shet, for review and comment, to
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each point source included in the TMDL andyssaswdl as any locd and State agency with jurisdiction
over land uses for which load dlocation changes may be impacted. EPA bdievesthat this gives
flexibility to the State agencies to address point source trading within the NPDES permitting process.
However, should these trading activities result in changes to the tota loading by basin or subwatershed
segment, then EPA would expect that revisons would be necessary and the States or DRBC would
need to follow the forma TMDL review and gpprova process.

In addition, EPA regulations and program guidance provides for effluent trading. Federd
regulations at 40 CFR 130.2 (1) state: “If Best Management Practices (BMPs) or other nonpoint
source pollution controls make more stringent |oad al ocations practicable, then wasteload dlocations
may be made less stringent. Thus, the TMDL process provides for nonpoint source control tradeoffs.”
The States may trade between point sources and nonpoint sources identified in this TMDL aslong as
three genera conditions are met; 1) the total allowable load to the waterbody is not exceeded, 2) the
trading of loads from one source to another continues to properly implement the applicable water
qudity standards and embraces the assumptions and methodology of these TMDLSs, and 3) the trading
resultsin enforcesble controls for each source. Final control plans and loads should be identified in
publicly available planning document, such as the State' s water quaity management plan (see 40 CFR
130.6 and 130.7(d)(2). Thesefina plans must be consstent with the gods of the approved TMDLSs.
While the nature and condderations of the Step 1 low-flow TMDL make trading between point and
nonpoint sources unavailable, EPA expects that this option will be available when the Step 2 high-flow
TMDL is devel oped.
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3) The TMDLs consider the impacts of background pollutant contributions.

Background pollutant contributions are the result of non-anthropogenic sources such as from
stream erosion, wild anima wastes, legf fal, and other natural or background processes'®. During low-
flow, summer conditions baseflow contributions to the river are consdered most influentid and are
representative of background contributions.

In terms of the low-flow TMDL andys's, EPA used monitoring data from STORET, USGS
water-quality data from monitoring stations, baseflow samples collected in 1997 (Senior 1999), and
data from afied study conducted by John Davis of Widener University. Furthermore, atmospheric
loads from both dry and wet deposition are considered. EPA bdlieves that use of actua in-stream
monitoring data and atmospheric data will effectively account for background pollutant contributions.

As previoudy mentioned, the Chrigtina River Basin drains to the Delaware River Estuary, which
is affected by tidd influences. Furthermore, the Chrigtina River, Brandywine Creek, and White Clay
Creek aso experience smilar tidal effects. The tides are the movement of water above and below a
datum plane, usudly sealeve, which causestidal currents®. Tides are the result of the gravitational
forces of the sun and moon on the earth.

Of particular importance when congdering tidd influencesis the net estuarine flow which isthe
flow that flushes materid out of the estuary over some period of time. EStuaries typicaly have
complicated flow patterns from tidal motion impacts resulting in vertical dtratification where freshwater
inflow rides over sdine ocean water. 1n essence then, any discharge of pollutantsto the Delaware
River above and below the confluence of the Christina River Basin and the Delaware River, within a
certain distance, could potentidly impact water qudity within the tiddly influenced portions of the basin.

Thetidd estuary portion of the EFDC mode is used to characterize the Delaware River
Egtuary and consder potentia impacts to water qudity within the Chrigtina River basan from pollutant
loads to the estuary. There are 23 point sources discharging to the Delaware River which were
congdered in the linkage anadlyss. In consdering which dischargesto include, the spatial range was
limited to about 10 miles above and below the confluence of the Chrigtina River and the Delaware
River dueto the tidd excursgon which is gpproximately 8 miles.

It isimportant to recognize that these pollutant loads are discharged outside the basin, however,
increased pollutant |oads from these sources could negetively impact the water qudity within the tidally
influenced segments of the basin causing violations of water qudity sandards. Therefore, EPA is

9 Supra, footnote 4. Pg 5-5.

20 Supra, footnote 5. Section 3.
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including the point source loads for those dischargers on the Delaware River in table 28 above and
EPA consders them as background conditions for the estuary. While explicit analyses to determine the
exact nature and magnitude of impactsto water quaity in thetida portions of the Chrisina River Basin
from increased or decreased pollutant loads from the Delaware Etuary has not been performed, any
changes to pollutant loads from these sources should drive to be consstent with the exigting pollutant
loadsin the estuary.

4) The TMDLs consider critical environmental conditions.

Federal regulations at 40 CFR 130.7(c)(1) require TMDL s to take into account critical
conditions for streamflow, loading, and water qudity parameters. The intent of this requirement isto
ensure that the water quality of dl waterbodies of the Christina River Basin are protected during times
when it mogt vulnerable.

Critica conditions are important because they describe the factors that combine to cause a
violation of water quality standards and will help in identifying the actions that may have to be
undertaken to meet water quality standards?* Critical conditions are the combination of environmental
factors (e.g., flow, temperature, etc.) that resultsin attaining and maintaining the water qudity criterion
and has an acceptably low frequency of occurrence. In specifying critical conditionsin the waterbody,
an attempt is made to use a reasonable “worgt-case” scenario condition. For example, stream andys's
often uses alow-flow (7Q10) design condition as critica because the ability of the waterbody to
assmilate pollutants without exhibiting adverse impactsis a aminimum. Additiondly, the Technical
Support Document for Water Quality-based Toxics Control (EPA 505-2-90-001) recommends the
1Q10 flow ( minimum 1-day flow expected to occur every 10 years) or 7Q10 (minimum 7-day flow
expected to occur every 10 years) asthe critical design periods when performing water quaity
modeling andysis. Higtoricaly, these so-caled “design” flows were sdlected for the purposes of waste
load dlocation andyses that focused on instream dissolved oxygen concentrations and protection of
agudtic life?®. Pennsylvania, Delaware, and Maryland specify 7Q10 as the design or critical conditions
for the gpplication of water qudity criteriain their Water Quaity Standards.

The Chrigtina River basn TMDL adequately addresses critical conditions for flow through the
use of 7Q10 flows during the modd period from August 1 to August 31. The 7Q10 vaues are based
on datafrom 17 USGS stream gages in the Chrigtina Basin. Table 29 below presents flow Satistics
from USGS gages in the basin.

21 EPA Memorandum regarding EPA Actions to Support High Quality TMDLSs from Robert H. Wayland 111,

Director, Office of Wetlands, Oceans, and Watersheds to the Regional Water Management Division Directors,
August 9, 1999.

22 Supra, footnote 17. Section 5.2.
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Table 29, Summary of flow statistics from USGS gagesin the Christina River Basin

USGS Drainage Yearsof | Average | Harmonic 7Q10 1Q10 7Q1 1Q1
GagelD Area (mi?) Record Flow Mean Flow Flow Flow Flow
01478000 20.5 1944-94 28.21 8.31 153 0.54 3.79 1.83
01478500 66.7 1952-79 85.91 47.10 11.00 10.15 24.05 22.38
01478650 1994 38.66
01479000 89.1 1932-94 114.65 62.19 15.60 14.04 31.23 28.45
01479820 1989-96 24.69
01480000 47.0 1944-94 63.39 36.51 10.25 8.91 18.38 16.37
01480015 1990-94 41.08
01480300 18.7 1961-96 26.25 12.83 3.40 3.01 6.62 6.19
01480500 458 1944-96 66.33 34.64 8.24 7.34 1541 1421
01480617 55.0 1970-96 91.31 52.79 19.02 1554 24.84 21.63
01480650 6.2 1967-68 6.00 351
01480665 334 1967-68 36.36 23.45
01480700 60.6 1966-96 93.46 50.53 13.86 12.17 21.84 19.87
01480800 816 1959-68 86.63 44.81 12.56 11.86 20.57 18.81
01480870 89.9 1972-96 153.43 87.17 28.44 23.62 37.66 34.63
01481000 287.0 1912-96 395.13 234.13 70.63 65.04 117.01 107.14
01481500 314.0 1947-94 477.01 266.73 78.13 71.96 123.45 113.32

In terms of pollutant loading, the critica conditions for point source loads occur during times
when maximum flow and concentrations are being discharged. The maximum flows and loads are
based on the NPDES permits for each facility. These conditions for point sources are used in the
critical condition analysis and dlocation scenarios.

Nonpoint source loads were based on monitoring data from STORET aswell as data collected
by USGS, baseflow samples collected in 1997 and data collected by PA DEP and DE DNREC and
are representative of background contributions as well as expected land-based, nonpoint sources
during low-flow conditions. During these conditions, land-based nonpoint sources are expected to
contribute very little pollutant loadings to the waterbody. Furthermore, the ability of the waterbody to
assimilate pollutant loads during these low-flow conditionsis a a minimum. Congderation of nonpoint
source loads would smply remove assmilative capacity and cause further reductions to point sourcesin
order to achieve water quadity standards. As can be seen from Table 8, in most watersheds point
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sources are the dominant contributors of pollutant loadings. The data sets were used to develop
characterigtic loads of parameters of concern (carbon, nitrogen, phosphorus, DO, agae) for each of the
39 subwatersheds as delineated by the HSPF modd. Use of these loads in the modd provides the
ability to integrate past pollutant loading events. It isrecognized that delayed impacts on dissolved
oxygen levels from wet-wegther events during critical summertime periods may occur. However,
Thomann and Mudller (1987) observed that “for some rivers and estuaries, the deposition of solids
proceeds only during the low flow summer and fal months when velocities are low. High spring flows
the following year may scour the bottom clean and reduce the problem until velocities decrease again.
Intermediate cases are common where high flows may scour only a portion of the deposit, oxidize a
portion, and then redeposit the materid in another location.” It islikely that the use of Site-specific
datato characterize nonpoint source loads during critical conditions would consider those sporadic
summertime loading events. In addition, both wet and dry deposition of atmospheric loads are included
in the modd.

The water qudity parameters of concern are DO and nutrients throughout the system.
However, as previoudy discussed, DO can be affected by BOD, SOD, agae, and reaeration. These
parameters, in addition to nitrogen and phosphorus, are addressed within the linkage andysis to ensure
that the pollutant alocation scenario will ensure that water quality standards are met and maintained
throughout the system.

5) The TMDLs consider seasonal environmental variations.

Addressing seasond variation, Smilar to critical conditions, is necessary to ensure that water
quality sandards are met during al seasons of the year. Seasond variations involve changesin
streamflow as aresult of hydrologic and climatologica patterns. In the continental United States,
seasondly high flow normaly occurs during the colder period of winter and in early spring from
snowmelt and spring rain, while seasondly low flow typicaly occurs during the warmer summer and
early fal drought periods®*. Other seasond variaionsinclude reduced assimilative capacity from
changes in flow and temperature as well as sengtive periods for aquatic biota. Seasond fluctuationsin
both point and nonpoint source loads must aso be considered.

In terms of the point source loads, the vaues used in the modd are representative of those
loads expected during the summer season based on DM RS, NPDES permit limits, or characteritic
concentrations. Likewise, the use of datafrom STORET, USGS, and baseflow sampling to
characterize expected nonpoint source loads during the summer will effectively consder seasondlity.

EPA expects that seasond variations will continue to be addressed through the devel opment of

23 Supra, footnote 5, Section 6.3.4.

24 Supra, footnote 8. Section 2.3.3.
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the HSPF modd. Once thismodd is linked with EFDC, thiswill provide EPA with a powerful tool to
investigate seasondity, critica conditions, and dternate dlocation Strategies on alarger tempord and
gpatid scae. However, use of the EFDC modd to represent critica low-flow summer conditions prior
to development of the HSPF modd in no way downgrades the scientific validity or defenghility of the
current TMDL analyss and dlocation scenario. Regardless, use of the fully integrated and linked
model would still require consideration of critical conditions and seasondlity. It is reasonable to expect
that the dlocation scenario from thisintegrated andyss would reflect the same critica condition and
seasondity componentsin the current low-flow analysis and result in smilar pollutant loading
dlocations.

6) The TMDLs include a margin of safety.

Thisrequirement is intended to add alevel of safety to the modeling process to account for any
uncertainty or lack of knowledge. Margins of safety may be implicit, built into the modeling process, or
explicit, taken as a percentage of the wasteload dlocation, load alocation, or TMDL.

In consderation of the sheer qudity and quantity of data and the development of the HSPF
watershed loading mode which will be linked to this EFDC modd, EPA is utilizing an implicit margin of
safety through the use of conservative assumptions within the mode application. An example of a
conservative assumption used in this modd is the discharge of point sources located on tributaries
directly into the model without consideration of attenuation in the tributary water. The effect is
consarvative in terms of the maingtem river ssgment since modding directly to the mainstem will not
consder potentia attenuation between the point of discharge into the tributary and confluence with the
downgtream mainstem segment.  This could potentialy affect the pollutant alocation scenario. The
exact nature of the effect is not known and could be positive or negative. The reverse, however, is not
conservative when considering the tributary since negetive water quality impacts could be occurring.
The ability to modd these water qudity effectsis extremely limited due to lack of resources, time, and
data and use of this conservetive assumption is vdid.

It should be pointed out that this modeling effort relies on data which could be easily
characterized as extensgve and high-quality . The number of USGS stations and water qudity ations,
period of record, multiple sources of data, site-gpecific sudies, and comprehensive review and analysis
of the mode application and techniques dl contribute to the confidence EPA hasin this TMDL andyss.

7) The TMDLs have been subject to public participation.
Public participation is arequirement of the TMDL processand isvitd to it ssuccess. Ata
minimum, the public must be alowed at least 30 days to review and comment on a TMDL prior to

edablishing the TMDL. In addition, EPA must provide asummary of al public comments and our
response to those comments to indicate how the comments were considered in the final decision.

Page -69-



For saverd years, the Christina Basin Water Quality Management Committee and Policy
Committee have served as vauable forums to discuss Chrigtinaissues including the low-flow TMDL
study. During the past two years as the work on the TMDL has accel erated and reached completion,
updates on the status of the TMDL have been presented at the following meetings. These mestings,
while not explicitly announced to the generd public, were open to the public and specific individuas
were notified viaemall.

ChriginaBasn Water Quality Management Committee Meetings.
March 12, 1999
April 22,1999
August 5, 1999
January 28, 2000
March 30, 2000.

Chrigina River Basn Policy Committee Meetings
October 29, 1999
May 31, 2000.

In addition to the above meetings, a public outreach task force of the Christina Basin Water
Quaity Management Committee, led by Bob Struble of the Brandywine Valey/Red Clay Creek Vdley
Association, has held regular meetings to discuss Chrigtina related issues.

Through the efforts of Bob Struble, a specid meeting of public outreach task force was held on
May 24, 2000. Invitationsto the mgor dischargersin the Christina Basin were digtributed for this
meeting and representatives from Northwestern Chester Municipa Authority, Downingtown Area
Regiona Authority, City of Coatesville Authority, Bethlehem Sted Corporation, West Chester/Taylor
Run STP and the Cecil County, MD Department of Public Works were in attendance. Also attending
were representatives of Delaware and Maryland and engineers representing facilities in the Basin.
During this meeting, the modding results and load dlocations from the Chrisina TMDL modd were
presented and discussed. The modd results and |oad allocations were discussed at the May 31, 2000
public outreach task force meeting and the May 31, 2000 Policy Committee meeting as well.
Additional discharger representatives from Sonoco, Inc. and Kennett Square were present at the May
31 mestings.

The Chrigina Basin Water Qudity Management Committee has published annud reports
summarizing activities and ongoing work for the past severd years. The Phase Il report, which
included a summary of the work completed to date on the Christina TMDL and planned future work,
was published on August 5, 1999.

A public meeting sponsored by the Delaware Nature Society on the Christina Basin was held at
the Ashland Nature Center in Delaware on June 17, 1999. A presentation on the Christina TMDL and
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related Chrigtinawater quality topics was included on the agenda.

Please note-this section is subject to revisons according to the scheduled public mestings and hearings

in July and August, aswell as the public comment period from August 1 through September 15, 2000.

8) Thereis reasonable assurance that the TMDLSs can be met.

Reasonable assurance indicates a high degree of confidence that each waste load and load
dlocationina TMDL will beimplemented. EPA expects the States to implement the TMDL by
ensuring that NPDES permit limits are consstent with the waste load dlocations described herein.
According to 40 CFR 122.44(d)(1)(vii)(B), the effluent limitations for an NPDES permit must be
congstent with the assumptions and requirements of any available WLA for the discharge prepared by
the state and approved by EPA. Furthermore, EPA has authority to object to issuance of an NPDES
permit that is incongstent with WLASs established for that point source. Additionaly, according to 40
CFR 130.7(d)(2), approved TMDL loadings shall be incorporated into the States' current Water
Qudlity Management plan. These plans are used to direct implementation and draw upon the water
quality assessments to identify priority point and nonpoint water quality problems, consder dternative
solutions and recommend control measures. This provides further assurance that the pollutant
dlocations of the TMDL will be implemented.

In terms of the nonpoint sources, the load alocations are representative of expected pollutant
loads during critica conditions from baseflow, atmospheric, and traditiona land-based sources. These
loadings are not expected to vary sgnificantly. Therefore, reductions from the current load dlocations
are unnecessary. Reasonable assurance that the current load alocations will be met is based on the
extensve data set used to characterize the current nonpoint source pollutant loadings. In addition, the
feasbility of control measures necessary to reduce current nonpoint source pollutant loadingsis highly
guestionable.
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